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SECURING ARRANGEMENT FOR TRANSPORTING 
AND MOUNTING A MEASURING SYSTEM, AND 
SUCH A MEASURING SYSTEM 

Applicants claim, under 35 U.S.C. § 1 19, the benefit of priority of the filing 

date of February 20, 2001 of a German patent application, copy attached, Serial 

Number 101 09 909.6, filed on the aforementioned date, the entire contents of which 

is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a securing arrangement for transporting and 
mounting a measuring system used for the determination of the position of two 
components, which can be moved relative to each other. The present invention further 
relates to such a measuring system. 
Discussion of Related Art 

Such a securing arrangement is used to fix the scanning device in a defined 
position (desired position) on the support body of the measuring system during the 
transport and mounting of the measuring system. 

A securing arrangement for transporting and mounting a measuring system of 
the type mentioned at the outset is known from DE 199 1 8 654 Al . There, the 
measuring system includes a linearly extending measuring graduation, a support body 
bearing the measuring graduation, a scanning device scanning the measuring 
graduation, which is guided at a defined distance from the measuring graduation, and 
a mounting base, which is connected with the scanning device for fastening it on one 


of the two components which are movable in relation to each other. In particular, the 
two components, which are movable in relation to each other, can be the carriage and 
the associated bed of a machine tool. The support body with the measuring 
graduation on the one hand, and the mounting base with the scanning device on the 
5 other hand, are respectively fastened to one of the components of the machine tool. 
The securing arrangement itself has at least a base body, which can be linearly 
displaced along a guide track of the support body, and a guide element, which is 
releasably connected with the base body and interlockingly enters into the guide track 
of the support body, by which the base body of the securing arrangement can be 
1 0 clamped in place on the support body of the measuring graduation for maintaining the 
mounting base in a defined desired position on the support body during transport and 
mounting of the measuring system. 

A service element in the form of an adjusting screw is used for introducing the 
force by which the securing arrangement can be clamped in place on the support body 
1 5 of the measuring graduation. Its screw head is arranged on the surface of the base 
body facing away from the support body and is intended to be operated in the 
customary manner by a tool. However, here the problem arises that at the end of the 
mounting of the measuring system on the machine tool the adjusting screw is often 
hardly accessible to a tool, for example because projecting edges of the machine tool 
2 0 greatly limit the available space. Access is further limited if the surface of the base 

body on which the screw head of the adjusting screw is arranged faces downward after 
the measuring system has been mounted. Thus, the release of the adjusting screw, and 
therefore the clamped connection between securing arrangements and the support 


body, which must take place at the termination of the mounting of the measuring 
system on a machine tool in order to release the scanning unit for a movement in 
relation to the support body of the measuring graduation, is made more difficult. 

In a further securing arrangement of the type mentioned at the outset, known 
from DE 30 20 003 C2, the screw head of the adjusting screw is accessible to an 
operating tool from the side. However, the spatial arrangement of the adjusting screw 
required for this cannot be used in connection with a particularly advantageous 
embodiment of the clamping mechanism of the securing arrangement such as is 
known from DE 199 18 654 Al. 

OBJECTS AND SUMMARY OF THE INVENTION 

An object of the present invention is based on creating a securing arrangement 
of the type mentioned at the outset, whose clamped connection with the support body 
of a measuring graduation can be released in a simple manner, even after the 
measuring arrangement has been mounted on a machine tool. 

This object is attained by the creation of a securing arrangement for 
transporting and mounting a measuring system used for the determination of the 
position of two components, which can be moved relative to each other. The securing 
arrangement includes abase body, which is linearly displaced along a displacement 
direction via a guide track of a support body of a measuring graduation of the 
measuring system and is fixed in place on the support body by clamping forces in 
order to maintain a mounting base that fastens a scanning device to one of the two 
components in a desired position in relation to the support body. A service element is 
provided on the base body and having an operating section for introducing and/or 


canceling the clamping forces, wherein the operating section of the service element 
laterally protrudes past a surface of the base body which faces away from the support 
body and is laterally bordered by a lateral edge, when the base body is fastened on the 
support body. 

The object is also attained by the creation of a securing arrangement for 
transporting and mounting a measuring system used for the determination of the 
position of two components, which can be moved relative to each other. The securing 
arrangement includes a base body, which is linearly displaced along a guide track of a 
support body and is fixed in place on the support body by clamping forces in order to 
maintain said base body in a desired position in relation to the support body. A screw 
with knurling provided on the base body for introducing the clamping forces, wherein 
the knurling of the screw laterally protrudes past a surface of the base body, which 
faces away from the support body and is laterally bordered by a lateral edge, when the 
base body is fastened on the support body. 

It is a further object of the present invention to provide a measuring system for 
determining the position of two components, which are movable in relation to each 
other. 

This object is attained by a measuring system for determining the position of 
two components, which can be moved relative to each other, the measuring system 
including a measuring graduation extending in a measuring direction and a support 
body for the measuring graduation. A scanning device scans the measuring 
graduation, which is guided at a defined distance from the measuring graduation, and 
a mounting base for fastening the scanning device on one of the two components, 


which are movable with respect to each other. A securing arrangement including a 
base body, which is linearly displaced along a guide track of the support body and is 
fixed in place on the support body by clamping forces in order to maintain the 
mounting base in a desired position in relation to the support body. A service element 
provided on the base body and having an operating section for introducing and/or 
canceling the clamping forces, wherein the operating section of the service element 
laterally protrudes past a surface of the base body which faces away from the support 
body and is laterally bordered by a lateral edge, when the base body is fastened on the 
support body. 

In accordance with this, the operating section of the service element (for 
example an adjusting screw) required for introducing the clamping forces at least 
projects laterally past the side edge of the surface of the base body of the securing 
arrangement facing away from the support body when the base body has been clamped 
in place on the support body. 

The attainment of the object in accordance with the present invention has the 
advantage that the operating section intended for operating the service element is 
accessible in a simple manner when the clamped connection between the base body of 
the securing arrangement and the support body of the measuring graduation is to be 
released. The release of the clamped connection by operating the service element is 
considerably eased by this, in particular if there is only little space available above, or 
below, (depending on the installed position of the measuring system) the operating 
element. 

In a preferred embodiment of the present invention, the service element for 


introducing, or canceling, the clamping forces (i.e. for creating the clamped 
connection between the base body and the support body, or for releasing it) is 
rotatable. In this case, the axis of rotation of the service element extends essentially 
perpendicularly to the surface of the base body facing away from the support body. 
5 The service element is preferably provided and designed for manual rotation 

by tangentially acting operating forces, without the use of a tool. This has the 
advantage that it is possible to do without the use of a tool when releasing the clamped 
connection. 

In accordance with a variation, the operating section can be constituted by an 
1 0 operating knob provided with a knurl and preferably disk-like, hi another variation 
the operating section is provided as a lever. Regardless of how the operating section 
is actually embodied, the lever ratios must be selected in such a way that the 
tangentially acting operating forces generate the greatest possible torque in order to 
make the manual release of the clamped connection easier. A sufficiently large 
1 5 diameter of the disk-like operating head, or a sufficiently great length, should be 
selected to this end. 

The operation of the service element is made easier if the clamping forces 
required for producing the clamped connection can be generated, or cancelled, by a 
pivot movement of the operating section over less than 180°. Because of this the 
2 0 release of the clamped connection at the end of mounting the measuring system is 
accelerated. 

In a further development of the present invention, the service element has, in 
addition to the preferably manually operable operating section, an engagement section, 


which is designed for operating the service element by a tool. Because of this it is 
possible to use a tool when clamping the securing arrangement to the support body of 
the measuring graduation. Since the measuring system is here freely accessible, as a 
rule there are no restrictions regarding the use of a tool when making the clamped 
connection. During the subsequent release of the clamped connection following 
mounting of the measuring system on the support body of the measuring graduation, 
the clamped connection is released, as described above, by the manual operation of 
the operating section of the service element intended for this. 

In accordance with an embodiment of the present invention, the service 
element has a screw thread, to which a counter-screw thread of the securing 
arrangement is assigned and whose pitch preferably is of such a size that the clamping 
forces required for making the clamped connection can be introduced, or cancelled, by 
a rotary movement of the service element over an angle of less than 180°. The screw 
thread can act in a self-cutting manner, so that the corresponding counter-screw thread 
is only provided when the screw is turned in. 

The service element can for example be constituted by a screw or a rotary lock, 
wherein in the latter case a corresponding coarse screw thread is assigned as the 
counter-screw thread. 

Alternatively to a screw, it is possible to use a snap-in element as the service 
element, for example for providing a snap connection in the manner of a quarter-turn 
fastener. Here, the clamping forces, which cause the fixing of the securing 
arrangement on the support body of the measuring graduation, are created when the 
snap-in element snaps in. 


In general, service elements having at least one wedge element for creating 
clamping forces are suitable for introducing the clamping forces. 

Another preferred further development of the present invention is 
distinguished in that the securing arrangement includes a guide element, which is 
5 releasably connected with the base body and interlockingly enters into the guide track 
of the support body and can be clamped to the support body. 

This embodiment of the securing arrangement has the advantage that it makes 
possible a very solid, essentially rigid, fixation of the scanning device on the support 
body via the securing arrangement in that the guide element of the securing 
1 0 arrangement is fastened by appropriately sized clamping forces on the support body. 
At the same time, following the end of mounting it is possible to remove the securing 
arrangement very simply from the support body by releasing the connection between 
the base body and the guide element of the securing arrangement. Then the base body 
can be easily removed from the support body. The guide element either remains in the 
1 5 associated guide track of the support body, or is removed from it. In the latter case, it 
is easily possible to provide that the guide element is additionally movably connected 
with the base body by a flexible strip, for example a flexible plastic strip or a film 
hinge. This additional connection must permit a sufficient mobility of the guide 
element in regard to the base body in order to be able to remove the former, for 
2 0 example by tilting, from the guide track of the support body after the clamped 
connection has been released. 

Reference is made with respect to further details of this further development of 
the present invention to DE 199 18 654 Al. Its technical teaching can be combined to 


its full extent with the present invention. 

In a preferred embodiment, the securing arrangement includes two separate 
base bodies which, spaced apart from each other in the displacement direction, are 
arranged on respectively one of the front ends of the mounting base of the scanning 
device. In this case, each one of the two base bodies can have its own guide element 
assigned to it. On the other hand, it is possible to rigidly connect the two base bodies 
via a common guide element. In the first mentioned case it is possible to achieve a 
rigid arrangement of the two base bodies with respect to each other by an additional 
hoop connecting both base bodies with each other. In the second case mentioned, a 
secure support on both sides of the mounting base in its desired position is made 
possible by only three components. Here, the guide element additionally takes on the 
function of the securing hoop. 

Further characteristics and advantages of the invention will become apparent 
in the course of the following description of an exemplary embodiment, making 
reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a lateral view of an embodiment of a measuring system with an 
embodiment of a securing arrangement for maintaining a mounting base of the 
measuring system in a defined desired position in accordance with the present 
invention; 

Fig. 2 is a cross-sectional view through the measuring system of Fig. 1 in the 
area of the mounting base; 

Fig. 3 is a cross-sectional view through the measuring system of Fig. 1 in the 
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area of a base body of the securing arrangement; 

Fig. 4a is a top view of a base body of the securing arrangement of Fig. 1 ; and 
Fig. 4b is a perspective representation of an embodiment of a screw for the 

base body of Fig. 4a, which is used as an operating device in accordance with the 

present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A measuring system used for the determination of the position of two 
components, which can be moved relative to each other, of a machine tool is 
represented in Fig. 1, which includes a support body 1, a scanning device 2 and a 
securing arrangement 3, by which the scanning device 2 can be maintained in a 
defined desired position on the support body 1. Here, the leg 13 of the support body 
1, which in the viewing direction I (see Figs. 2 and 3) is in front, is not represented in 
order to provide a free view of the interior of the support body 1. 

Figs. 2 and 3 each show a cross section through the measuring system of Fig. 1 
in the area of a mounting opening 9b, or a mounting opening 9a. In this case, for 
reasons of clarity only the components of the scanning device 2 and partial sectional 
views of the movable portions of a machine tool, namely the carriage 50 and the base 
51, are represented, besides the components of the support body 1 in Fig. 2. The 
components of the securing arrangement 3 are also shown in Fig. 3. 

In accordance with Figs. 1 and 2, the support body 1 includes a linearly 
extending hollow profiled section 10 with a base 1 1, from which two lateral legs 12, 
13 extend essentially perpendicularly. This hollow profiled section 10 surrounds an 
inner hollow chamber 14, in which a measuring graduation 5 extending in the 
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measuring direction is arranged, and which is accessible from the outside through a 
slit 15 closed by elastic sealing lips 6. On both its ends the hollow profiled section 10 
is provided with lateral closure elements 7, 8, and on its top it has a mounting strip 
with openings 9a to 9d for fastening the support body 1 on a machine component, for 
example the carriage 50 of a machine tool. 

The scanning carriage 23 of a scanning device 2 is arranged, linearly 
displaceable, inside the hollow profiled section 10, and has a light source 24, a lens 
system 25 and photoelectrical elements 26 for scanning the optical measuring 
graduation 5. The scanning carriage 23 is resiliently, but rigidly in the displacement 
direction V, connected by a driver 22 with a mounting base 20 arranged outside the 
hollow chamber 14. The mounting base 20 is used for fastening the scanning device 2 
to a second machine component, for example the bed 51 of the above-mentioned 
machine tool. The mounting base 20 has passages 21 for this purpose. 

A measuring system of the type described above is generally known and 
therefore need not be explained in detail here regarding its functioning. 

It can be seen by Figs. 1 and 3 that the measuring system moreover has a 
securing arrangement 3 connected to the mounting base 20. This securing 
arrangement 3 includes two base bodies 30, which are arranged on the two front faces 
of the mounting base 20 and are spaced apart from each other in the displacement 
direction V and are provided with pins which enter into the associated recesses 28 of 
the mounting base 20. 

Each of the two base bodies 30 of the securing arrangement 3 has a guide 
element 31, which is fastened via respective connector 32 (service element) in the 
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form of a screw on the respective base body 30. In this case the screws 32 extend 
through passages in the base bodies 30 and have been screwed into an associated 
screw thread of the respective guide element 31. 

It furthermore becomes clear from Fig. 3 that the guide elements 31 of the 
securing arrangement 3 are guided in a guide track 16 of the hollow profiled section 
10, which is embodied as a dovetailed groove and has a protrusion 17 forming an 
undercut. The guide element 31 is interlockingly maintained in the dovetailed groove 
16 by this undercut. But a T-groove, or an L- groove, for example, is also suitable as 
guide elements in place of a dovetailed groove. 

The base bodies 30 of the securing arrangement 3 include brackets 36 on 
respectively both sides, by which the distance of the mounting base 20 from the 
support body 1 transversely with respect to the displacement direction V can be fixed. 
Moreover, a leg 37 projects perpendicularly from the base 35 of each base body 30, 
which is supported on an oppositely located leg 12 of the base body 1 by a tongue- 
and-groove guide 19. 

Accordingly, the base bodies 30 of the securing arrangement are arranged in a 
linearly displaceable manner on the support body 1 on the one hand by the guide 
element 31 arranged in the dovetailed groove 16, and on the other hand by the tongue- 
and- groove guide 19. In place of separate guides it is also possible to provide a 
common guide element for both base bodies 30 through which the two base bodies 30 
are rigidly connected with each other. When using separate guide elements, the two 
base bodies 30 of the securing arrangement 3 can be additionally connected with each 
other by lateral hoops. 
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The receivers 18 for the sealing lips 6 of the support body 1 can additionally 
be recognized in Fig. 3, since there the sealing lips are not represented for reasons of 
clarity. 

When the two base bodies 30 of the securing arrangement 3 are comparatively 
loosely connected with the respectively associated guide elements 31 by the screws 
32, the securing arrangement 3, together with the scanning device 2, can be displaced 
in the direction V on the base body 1. Once the scanning device has reached a 
defined, predeterminable desired position on the support body 1, it can be arrested in 
this desired position by firmly tightening the screws 32 used for connecting the base 
body 30 and the guide element 31. By this the guide elements are clamped in a force- 
locked or frictional manner in the dovetailed groove 16, wherein the clamping forces 
act transversely with respect to the displacement direction V. Based on the clamping 
forces caused by tightening the two screws 32, a beveled section of the respective 
guide element 31 comes to rest against a corresponding section of the protrusion 17 of 
the hollow profiled section 10, which constitutes an undercut in the dovetailed groove 
16. Therefore, a very strong clamped connection between the securing arrangement 3 
and the support body 1 is created here. 

Because of the additional lateral support of the base bodies 30 via respectively 
a lateral leg 37 and a tongue-and- groove guide 19 on a leg 12 of the support body, the 
connection between the securing arrangement 3 and the support body 1 is moreover 
designed to be tilt-proof. 

It is furthermore possible here to achieve a positioning, essentially free of play, 
of the securing arrangement 3, and therefore also of the scanning device 2, because the 
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guide element can be made of a very hard material. Since the guide elements 3 1 and 
the base body 30 of the securing arrangement 3 are embodied as separate components 
which are releasably connected with each other, it is not required to design the guide 
elements 31 so elastically that they can be taken out of the dovetailed groove 16 
together with the base body 30 for removing the securing arrangement 3 from the 
support body 1 . 

Rather, the securing arrangement 3 is removed from the support body 1 in that 
first the two screws 32 are loosened and the base bodies 30 are removed. In this case, 
the guide elements 31 can remain in the dovetailed groove 16. It is alternatively 
possible to design the guide elements 31 in such a way that they can be removed from 
the dovetailed groove 16 by tilting after the base bodies 30 have been released. But 
such tilting is only possible after the removal of the base bodies 30, which are 
supported by the tongue- and-groove connection on a leg 12 of the support body 1 and 
therefore prevent the tilting of the securing arrangement 3. In this case, the guide 
elements can additionally be movably connected with the base body 30 by sufficiently 
flexible plastic strips or a film hinge. 

In this case, the disk-shaped head 33 of the screws 32 has a diameter of 
sufficient size so that it laterally projects past the lateral outer edge 35b of the surface 
35a, facing away from the support body 1, of the base 35 of the respective base body 
30, see Figs. 4a and 4b. This allows an operation of the screws 32 from the side, for 
which purpose the screw heads 33 are additionally equipped with a knurling 34. 
Further details of this will be explained further down by Figs. 4a and 4b. 

Altogether, because of its multi-part design the securing arrangement 3 makes 
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possible a rigid connection, free of play, with the support body 1, so that it is 
accordingly also possible to maintain the scanning device 2, which is connected with 
the securing arrangement 3, free of play in a defined desired position on the support 
body 1. Because of this it is possible to align the two machine components, which are 
movable with respect to each other and are to be connected with the measuring 
system, by the exactly set relative position of the support body 1 and the scanning 
device 2. After this has taken place and the support body 1, as well as the mounting 
base 20 of the scanning device 2, have respectively been connected with one of the 
two machine components, the securing arrangement 3 is removed from the support 
body 1 in the above described manner by operating the screws 32. 

Fig. 4a shows a view from above on one of the base bodies 30 of the securing 
arrangement 3 in Figs. 1 to 3, namely on the surface 35, facing away from the support 
body 1 (see Fig. 1), of the base 35 of the appropriate base body 30. 

hi the view from above, the base, and therefore also its surface 35 a, has a 
rectangular shape, which is bordered by an outer edge 35b. The base 35 of the base 
body 30 is provided with a strip 39, which is laterally separated from the remainder of 
the base body by two slits 39a. A passage 38 for receiving one of the screws 32 (see 
Figs. 1 to 3) is provided in this strip 39, by which the base body 30 can be connected 
with a guide element of the securing arrangement and can be clamped on the support 
body of the measuring graduation. 

The strip 39, which is bordered by two lateral slits 39a, causes some elasticity 
of the base body 30 in the area of the passage 38. A circular cutout 38a, which 
surrounds the passage 38, is provided in the surface 35a of the base 35 of the base 
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body 30 and is used for receiving the head of a knurled screw 32 of the type 
represented in Fig. 4b. 

In accordance with Fig. 4b, the knurled screw 32 has a disk-shaped screw head 
33 of a diameter d of such a size that the screw head 33 projects laterally past the outer 
edge 35b of the base body 30, and preferably also past the lateral leg 13 of the support 
body 1, which is visible in Fig. 3, also see Fig. 4a in this regard, in which the 
dimensions of the screw head 33 are indicated by a dashed line. By this the screw 32 
can be operated in a simple manner from the side in that a tangentially acting 
operating force is applied to the edge of the screw head 33. Since the edge of the 
screw head 33 is provided with knurling 34, a manual operation of the screw 32 is 
easily possible. Because of the large diameter d of the screw head 33, and of the lever 
effect connected with this, the torque to be provided for loosening the screw 32 can be 
generated by comparatively small tangential forces. This increases the ease of a 
manual operation of the screw 32. In this case it is additionally possible to indicate 
the direction of rotation provided for loosening the screw 32 by an arrow P applied to 
the outer edge 35b of the base body 30, see Fig. 1. 

In conclusion, the embodiment of the disk-shaped screw head 33, in particular 
the fact that it projects past the lateral outer edge 35b of the base 35 of the base body 
30, therefore allows a simple lateral operation of the screw 32 for releasing the 
clamped connection between the securing arrangement 3 and the support body 1, see 
Fig. 1. This is particularly advantageous when the cover surface of the screw head 33 
is hard to access after the installation of the measuring system 1, 2, together with the 
securing arrangement 3 (see Fig. 1) in a machine tool. 
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But this problem does not exist at the time of the fixation of the securing 
arrangement 3 on the measuring system 1, 2 which, as a transport and mounting 
securing device, does take place prior to the mounting of the measuring system 1, 2 on 
a machine tool. For this reason the cover surface of the screw head 33 is additionally 
provided with a cross slit 33a, which permits the operation by a tool when making the 
clamped connection between the securing arrangement 3 and the support body 1 . 

The foregoing description is provided to illustrate the invention, and is not to 
be construed as a limitation. Numerous additions, substitutions and other changes can 
be made to the invention without departing from its scope as set forth in the appended 
claims. 


